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Kursusplan pa vores wiki

N ) C Kursustorieb | Bioinformatik September 011 - teaching
Ll 2 Bi]@ nirp://wiki.bio.duu.dk /teaching index.php/Kursusforleb_6 - 53 ©

STED: Bygning 101 - lokale S02

11.30 - 12.00
Sandwich, kaffe mm.
12.00 - 12.15
Introduktion, praasentationsrunde af undervisere og kursister.
12.15-13.00
Foredrag: Introduktion ~ Evolution og DNA, biologisk information, DNA struktur og sekventering
= Baggrundsmateriale: "DNA Sequencing Tutorial® (PDF)
= Hand-out ovelse: “Base calling® (PDF).
= GenBank og FASTA fil format (PDF)
= Eukaryot gen-struktur (PDF),
= Slides: Introduktion, Evolution & DNA sekventering ([PowerPoint ¢7])
Anders Gorm Pedersen @ (gorm@cbs.dtu.dk)
13.00 - 14.30
Ovelse: Sogning efter taksonomisk information i "Tree of Life* og *NCBI Taxonomy*
14.30 - 15.00
Demonstation: Segning efter DNA sekvenser i GenBank databasen
Kaffepause (kaffe/the/vand + frugt/kage)
15.00 - 15.30
Foredrag: Proteiner og proteindatabaser
= Hand-out materiale: Proteinstruktumiveauer (FDF ()
= Slides: Proteinsekvenser & UniProt (Link kommer senere)
Anne Bresciani (agbr@bio.dtu.dk)
15.30 - 16.20
Qvelse: Translation af DNA sekvenser via. Virtual Ribosome
16.20 - 16.40
Hvordan kan bicinformatik implementeres i undervisningen i gymnasiet? ved Isa Kirk ( isa@cbs.dtu.dk )
16.40 - 18.30

~
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Classification: Linnaeus
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Classification:

CAROLI LINNAI,

Nature Curioforum Diefcoridis  Secunds

SYSTEMA
NATURA
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Linnaeus

- Hierarchical system

— Kingdom (Rige)
— Phylum (Reekke)

— Class (Klasse)
— Order (Orden)
— Family (Familie)
— Genus (Sleegt)

— Species (Art)



Classification depicted as a tree

Panthera Mephitis Lutra lutra Canis Canis
Species pardus mephitis (European familiaris lupus
(leopard) |  (striped skunk) otter) (domestic dog) (wolf)

Panthera Mephitis Lutra Canis

| ~N~ I

Felidae Mustelidae Canidae

CENTER FOR BIOLOGICAL SEQUENCE ANALYSIS

Carnivora

Copyright @ Pearson Education, Inc., publishing as Benjamin Cummings.
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Classification depicted as a tree

Species Genus Family Order Class

A |

f\ - A
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Theory of evolution

THE ORIGIN OF SPECIES

BY MEANS OF NATURAL SELECTION,

' A By CHARLES DARWIN, M.A.,
g 0
-

e
Charles Darwin ,'
1809-1882

CENTER FOR BIOLOGICAL SEQUENCE ANALYSIS
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Phylogenetic basis of systematics

Plantae

Cormaphyta

+  Linnaeus:
Ordering principle is God.

+  Darwin:
Ordering principle is shared descent from

common ancestors.

«  Today, systematics is explicitly based on
phylogeny.

1, Fdd: Pmng (79 Stdmme)

B Tdi: pxyq (33tinme)
.'ﬂ Fl I1 (1 Stasmm )
’Ulnb

na‘u
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Natural Selection: Darwin’s four postulates
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Natural Selection: Darwin’s four postulates

More young are produced each generation than can survive to reproduce.
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Natural Selection: Darwin’s four postulates

More young are produced each generation than can survive to reproduce.
Individuals in a population vary in their characteristics.

: Some differences among individuals are based on genetic differences.
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Natural Selection: Darwin’s four postulates
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Individuals in a population vary in their characteristics.
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Natural Selection: Darwin’s four postulates

More young are produced each generation than can survive to reproduce.

Individuals in a population vary in their characteristics.

: Some differences among individuals are based on genetic differences.
. Individuals with favorable characteristics have higher rates of survival and
reproduction.

Evolution by means of natural selection
Presence of "design-like” features in organisms:
Quite often features are there “for a reason”
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Molecular Basis for Heredity: DNA

: Thymine
: Guanine

Nitrogenous

: Cytosine

: Adenine

Sugar
Phosphate
backbone

) . ' Nitrogenous
Deoxyribonucleic acid Bases
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Molecular Basis for Heredity: DNA
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Molecular Basis for Variation: DNA Mutation

PARENT
MOLECULE

DAUGHTER
MOLECULES

GRANDDAUGHTER
MOLECULES
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“DNA alignment”

e Speciesl: ATGGCAATGTGGATGCA
e Species?Z2: ATGGCCCCGTGGAACCG
e Species3: ATGTCCCCGTGGATGCG
ATGGCAATGTGGATGCA
ATGGCCCCGTGGAACCG
. ATGTCCCCGTGGATGCG
ATGGCCCCGTGGATGCG
ATGGCCCTGTGGATGCG
e ATGGCCCTGTGTATGCG
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LYSIS CBS

e Speciesl: ATGGCAATGTGGATGCA

6
e Species?Z2: ATGGCCCCGTGGAACCG — 5
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e Species3: ATGTCCCCGTGGATGCG —
ATGGCAATGTGGATGCA
ATGGCCCCGTGGAACCG
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ATGGCCCCGTGGATGCG
ATGGCCCTGTGGATGCG
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Real life example: Alignment

Insulin from 7 different species

Homo: ATGGCCCTGTGGATGCGCCTCCTGCCCCTGCTGGCGCTGCTGGCCCTCTGGGGACCTGACCCAGCCGCAGCCTTTGTGAA
Pan: ATGGCCCTGTGGATGCGCCTCCTGCCCCTGCTGGTGCTGCTGGCCCTCTGGGGACCTGACCCAGCCTCGGCCTTTGTGAA
Sus: ATGGCCCTGTGGACGCGCCTCCTGCCCCTGCTGGCCCTGCTGGCCCTCTGGGCGCCCGCCCCGGCCCAGGCCTTCGTGAA
Ovis: ATGGCCCTGTGGACACGCCTGGTGCCCCTGCTGGCCCTGCTGGCACTCTGGGCCCCCGCCCCGGCCCACGCCTTCGTCAA
Canis: ATGGCCCTCTGGATGCGCCTCCTGCCCCTGCTGGCCCTGCTGGCCCTCTGGGCGCCCGCGCCCACCCGAGCCTTCGTTAA
Mus: ATGGCCCTGTTGGTGCACTTCCTACCCCTGCTGGCCCTGCTTGCCCTCTGGGAGCCCAAACCCACCCAGGCTTTTGTCAA

Gallus: ATGGCTCTCTGGATCCGATCACTGCCTCTTCTGGCTCTCCTTGTCTTTTCTGGCCCTGGAACCAGCTATGCAGCTGCCAA
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Real life example: Alignment

Insulin from 7 different species

Homo: ATGGCCCTGTGGATGCGCCTCCTGCCCCTGCTGGCGCTGCTGGCCCTCTGGGGACCTGACCCAGCCGCAGCCTTTGTGAA

Pan: ATGGCCCTGTGGATGCGCCTCCTGCCCCTGCTGGTGCTGCTGGCCCTCTGGGGACCTGACCCAGCCTCGGCCTTTGTGAA

Sus: ATGGCCCTGTGGACGCGCCTCCTGCCCCTGCTGGCCCTGCTGGCCCTCTGGGCGCCCGCCCCGGCCCAGGCCTTCGTGAA

Ovis: ATGGCCCTGTGGACACGCCTGGTGCCCCTGCTGGCCCTGCTGGCACTCTGGGCCCCCGCCCCGGCCCACGCCTTCGTCAA

Canis: ATGGCCCTCTGGATGCGCCTCCTGCCCCTGCTGGCCCTGCTGGCCCTCTGGGCGCCCGCGCCCACCCGAGCCTTCGTTAA

Mus: ATGGCCCTGTTGGTGCACTTCCTACCCCTGCTGGCCCTGCTTGCCCTCTGGGAGCCCAAACCCACCCAGGCTTTTGTCAA
ca; © O O X/ ClustalX (1.64b)

File Edit Alignment Trees Colors Quality Help

Multiple Alignment Mode — | Nt Size:

12

1 Homo
2 Pan
Sus
Ovis
Canis
Mus
Gallus

| ruler

G
G
G
G
G
G
G

B I a g B SN

)
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tirsdag den 20. september 2011




CENTERFO
RBIOLOGI

ENCEANA Real life example: Tree

LYSIS CBS

e06 X insulin_frag.ph
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Jakob Hedegaard, Aarhus University
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Illumina Sequencing Technology
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A flow cell contains eight

Flow cell lanes

Lane 1
Lane 2

x]

J/Lane. 8

Each lane contains two columns of tiles

000000000000000000000000000800 |~ column 1
DO0R000000000000000000000000004 | ™2

Each column contains multiple tiles - total 120

g Each tile is imaged four times per cycle -
# one image per base.
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~340.000 clusters/tile ->
~40.000.000 clusters/lane ->
~320.000.000 clusters/flowcell

Jakob Hedegaard, Aarhus University
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Illumina Genome Analyzer IIx, “"Oban”

Jakob Hedegaard, Aarhus University
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Symbolic representation of DNA structure

T : Thymine
G : Guanine

C : Cytosine

A : Adenine

Nitrogenous

Sugar
Phosphate
backbone

*DNA molecule is a linear polymer
*Structure can be represented as string of 4 symbols: ACTG

*These “sequences” can be analyzed mathematically/
linguistically

) ) ' Nitrogenous
Deoxyribonucleic acid Bases
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HIV genome (approximately 10.000 nucleotides)

GCGAAAGCGAAAGTAGAGCCAGAGGAGATCTCTCGACGCAGGACTCGGCTTGCTGAAGTGCACTCGGCAAGAGGCGAGAGCGGCGACTGGTGAGTACGCCATTTATATTTGACTAGCGGAGGCTAGAAGGAGAGAGATGGGTGCGAGAGCGTCAATATTA
AGAGGCGAAAAATTAGATAAATGGGAAAAAATTAGGTTAAGGCCAGGGGGAAAGAAACACTATATGCTAAAACACCTAGTATGGGCAAGCAGGGAGCTGGAAAGATTTGCACTTAACCCTGGCCTTTTAGAAACAGCAGATGGCTGTAAACAAATAATAA
AACAGCTACAACCAGCTCTTAAGACAGGAACAGAGGAACTTAGATCATTATTCAACACAGTAGCAACTCTCTATTGTGTACATAAAGGGATAGATGTACGAGACACCAAAGAAGTCTTAGACAAGATAGAGGAAGAACAAAACAAAGTTCAGCAAAAAAC
ACAGCAGGCAAAGGAGGCTGACGGGAAGGTCAGTCAAAATTTTCCTATAGTGCAGAATCTCCAAGGGCAAATGGTACACCAGGCCATATCACCTAGAACTTTAAATGCATGGGTAAAAGTGGTAGAAGAGAAGGCTTTTAGTCCAGAAGTAATACCCATG
TTTTCAGCATTATCAGAAGGAGCCACCCCACAAGATTTAAACACCATGCTAAACACAGTGGGGGGACATCAAGCAGCCATGCAAATATTAAAAGATACCATCAATGAAGAGGCTGCAGAATGGGATAGATTACATCCAGTACATGCAGGGCCTAATCCAG
TAGGCCAAATGAGAGAACCAAGGGGAAGTGACATAGCAGGAACTACTAGTACCCTTCAGGAGCAAATAGCATGGATGACAAGTAACCCACCTGTTCCAGTAGGAGACATCTATAAAAGATGGATAATTCTGGGATTAAATAAAATAGTAAGAATGTATAG
CCCCACCAGCATTCTGGACATAAAACAAGGGCCAAAGGAACCCTTTAGAGACTATGTAGACCGGTTCTTTAAAACTTTAAGAGCGGAACAAGCTACACAAGATGTAAAAAATTGGATGACAGACACCTTGTTGGTCCAAAATGCGAACCCAGATTGTAAG
ACCATTCTAAGAGCATTAGGACCAGGGGCTTCAATAGAAGAAATGATGACAGCATGTCAGGGAGTGGGAGGACCTAGTCATAAAGCAAGAGTGTTGGCTGAGGCAATGAGCCAAACACAAAATACCATAATGATGCAGAGAAGCAATTTTAAAGGCCCTA
AAAGAATTGTTAAATGTTTCAACTGTGGCAAAGAAGGGCACATAGCCAGAAATTGCAGGGCCCCTAGGAAAAAGGGCTGTTGGAAATGTGGAAAAGAAGGACACCAACTGAAAGATTGTACTGAGAGACAGGCTAATTTTTTAGGGAAAATCTGGCCCTC
CCACAAGGGAAGGCCAGGGAATTTTCTTCAGAGCAGACCAGAGCCAACAGCCCCACCAGAGGAGAGCTTCAGGCTTGGGGGAGAGACAACAACTCCAGCTCAGAAGCAGGAGTCAACAGACAAGGAACTATATCCTTTAACCTCCCTCAGATCACTCTTT
GGCAACGACCCCTCGTCACAATAAAGATAGGGGGGCAATTAAAGGAAGCTCTATTAGATACAGGAGCAGATGATACAGTATTAGAAGACATGAATTTGCCAGGGAAATGGAAACCAAAAATGATAGGGGGAATTGGAGGTTTTATCAAAGTAAGACAGTA
TGAACAAGTACCCATAGAAATCTGTGGACACAAAGCTATGGGTACAGTATTAGTGGGACCTACACCTGTCAACATAATTGGGAGAAATCTGTTGACTCAGCTTGGTTGCACTTTAAATTTTCCAATTAGTCCCATTGAAACTGTACCAGTAAAATTAAAG
()CCAGGAATGGATGGCCCAAAGGTTAAACAATGGCCATTGACAGAAGAGAAAATAAAAGCATTAACAGAAATTTGTAATGAAATGGAGAAGGAAGGAAAAATTACAAAAATTGGGCCTGAAAATCCATATAACACTCCAATATTTGCCATARAAAAGAAGG
asACAGTACTAAGTGGAGGAAATTAGTAGATTTCAGGGAACTCAATAAAAGAACTCAAGACTTTTGGGAAGTTCAATTAGGAATACCACACCCAGCAGGGTTAAAAAAGAAAAAATCAGTGACAGTACTAGATGTGGGGGATGCATATTTTTCAGTTCCTTT
>-ATATGAAGAATTCAGGAAATATACTGCATTCACCATACCTAGTATAAATAATGAAACACCAGGGATCAGGTATCAATACAATGTACTTCCACAGGGGTGGAAAGGATCACCAGCAATATTCCAAAGTAGCATGACAAAAATCTTAGAGCCTTTCAGAAAA

E:ICAAAATCCAGACATAGTTZ—\TCTATCAATZ—\CZ—\TGGATZ—\ACTTGT . A A A AWA A AW TGGGGTGGGGATTTACCACACCAGACAAGAAACATCAGAAAGAACCTCCAT
TTCTTTGGATGGGGTATGAACTCCATCCTGACAAATGGACAGTA L GTTAAACTGGGCAAGTCAGATTTATCCTGGAATTARAAGTAAGGCAACTTTG
<CTAAACTCCTTAGGGGGACCAAAGCACTAACAGACATAGTACCAIA GAGGAAGGAAAAAGGTTGTTTCCCTAACTGAAJCTATACTATGACCCATCAARAGACT TGATAGCTGARATACAGAARCAGGGG
CAGGACCAATGGACATATCAAATTTACCAAGAACCATTCAAAAH AGGCTGTGCAGAAAATAGCCATGGAAAGCATAGTAATATGGGGTAAGACCC
(OCTAAATTTAGATTACCCATTCARAAAGARACATGGGARACATGIA ATCAGAGTTAGTTAACCAAATAATAGAACAA T 2AAATTATGGTACCAGCTGGARAAAGATCCCATAGTAGGAGCAGARACTTT
ZCTATGTAGATGGAGCAGCTAATAGGGAAACTAAAATAGGAAAA( ACAGAATTGCAAGCAATTTGTATAGCTTTGCAAGATTCAGGATCAGAAGTA
LLIAACATAGTAACAGACTCACAGTATGCATTAGGGATCATTCAAG TCAAGAAGAACATGAAAGATATCACA A A PCAGTCTACCTGTCATGGGTACCAGCACATAAAGGAATTGGAGGAAATGAAC
DAAGTAGATAAATTAGTAAGTAGTGGAATCAGAAAAGTGCTATT] GCTC G G c G G CACAGC TAGTGACTTTAATCTGCCACCCATAGTAGCAAAAGAAATAGTGGCTAGCTG
8TGATCAATGTCAGCTAAAAGGAGAAGCCATGCATGGACAAGTA GGCAATTAGATTGTACCCATTTAGAAGGAAAAFGTCCATGTAGCCAGTGGCTACATGGAAGCAGAAGTTATCCCAGCAGARACA
(CCACAAGAAACAGCATACTTTATACTAAAATTAGCAGGAAGAT GTTGGTGGGCAGGTATTCAACAGGAATTTGGAATTCCCTACAATCCCCAAA
GTCAGGGAGTAGTAGAATCCATGAATAAAGAATTAAAGAAAATIA TACAGACAATGGTAGTAACTTCACCAGTGC TG CAATTTTAAAAGARAAGGGGGGATTGGGGGGTACAGTGCAGGGGARAGAAT
—IAATAGATATAATAGCAACAGACATACAAACTARAGAATTACAR] \GGACCAGCCAAACTACTCTGGAAAGGTGAAGGGGCAGTAGTAATACAAGAT
(OAACAGTGACATAAAGGTAGTACCAAGGAGGAAAGCAAAAATCANCAA GCTGAGCACCTTAAGACAGCAGTACAAA THACATGGAATAGTTTAGTAAAACACCATATGTATATTTCAAAGAGAGCTAAT
(DRRATGGGTTTATAGACATCATTATGAAAGCAGACATCCAARAG] AAACAGGAGARAGAGATTGGCATTTGGGTCATGGAGTCTCCATAGAATGGA
(OCAATGAGAAARTATACCACACARATAGAACCTGGCCTGGCAGRY ACAAATTTCGGGTTTATTACAGAGACAGCAGAJACACATAGTTATTCCTAGGTGTGACTATCAAGCAGGACATAATAATAAGGT
|AGGATCTCTACAATACTTGGCACTGACAGCATTGATAAAACCAHA AAGATCAGGGGCCGCAGAGGGAACCATACAATGAATGGACACTAGAGCTTC
(OTAGAAGAGCTCAAGCAAGAAGCTGTCAGACACTTTCCTAGACCA GATGGCAGGTGCTGATTGTGTGGCAGGTAGA CKCATARTAAGAATTCTGCAACAACTGCTGTTTATTCATTTCAGAATTGGGTG
A TCAGCATAGCAGAATAGGCATTTTGAGACAGAGAAGAACAAGA] TAACAATTGCTATTGTAAARAGTGCTGCTTTCATTGCCAAGTTTGTTTCAC
m
AAARAAAGGCTTAGGCATCTTCTATGGCAGGAAGAAGCCAAGAANCCCAGTAGGAGAGGCTAAATTAGTAATAA A A A AATGTAATGCAATCTTTAATCATTCTAGCAATAGTAGCCTTAGTAGTAGCA
O GCAATAATAGCAATAATTGTGTGGACCATAGTATTCATAGAAT] ACAGTGGCAATGAGAGTGATGGGGATCAGGAAGAATTGGCGGCATTTATGG
SAGATGGGGCACGATGCTCCTTGGAATGTTGATGATCTGTAGGG [TATTTTGATTGTTTTGCAGACTCTGCCATAAG) TATTITGIGCATCAGATGCCAAAGCATATGAGACAGAGGTACATAATGTTT
GGGCTACACATGCCTGTGTACCTACAGACCCCAGCCCACAAGAH L TGAAGATGTAATCAGTTTATGGGACCAAAGCCTAAAGCCATGTGTAAAGTT
O G ACCCCACTCTGTGTCACTTTAGAATGTACAGATGCTAAGAATAC TR AR ACGAA R A A A A AAAAAATTGCTCTTTTAATACAACCACAGTAATAAGAGATAGARAGCAGACA

|—GGGTATGCACTTTTTTATAGACTTGATGTAGTACCACTTGGTGAGAGGAACTCTAGTGGGAACTCTAGTGGGTATTATACATTAATAAATTGTAATACCTCAGCCATAACACAAGCCTGTCCAAAGGTCTCTTTTGATCCAATTCCTATCCACTATTGCA

—~Z CTCCAGCTGGTTATGCACTTCTAAAGTGTAATAATAAGACATTTAATGGGACAGGACCATGCAATAATGTTAGCACAGTACAATGTACACATGGGATTAAGCCAGTGGTATCAACTCAACTACTGTTAAATGGTAGCCTAGCAGAAGATAAAATAATAAT

LLITAGATCTGAAAATCTGACAAACAATGCCAAAACAATAATAGTACATCTTAACCAATCTGTAGAAATTGTATGCACAAGACCCAACAATAATACGAGAAAAAGTATAAGGATAGGACCAGGACAAACATTCTATGCAACAGGAGAAATAATAGGAGACATA

OAGACAAGCATATTGTATCATTAATGGAAGTCAATGGAATGATACTTTACAAAGAGTAAGTAAAAAATTAGCAGAACACTTCCCAAATAAAACAATAATATTTAATTCATCCTCAGGGGGGGACCTAGAAAT TACAACACATAGCTTTAATTGTAGAGGAG
AATTTTTCTATTGTAATACATCAAAATTGTTTAATAGTACATACATGTCTAATGGTACATTCATGTTTAATGGTACAGACAGTAATTCAACCTCAAACATCACAATCCCCTGCAGGATAAAGCAAATTATAAATATGTGGCAGGAGGTAGGACGAGCAAT
GTATGCCCCTCCCATTGCAGGAAACATAACATGTAAATCAAATATCACAGGATTACTATTGGTACGTGATGGAGGAGAAGGGAATGAGACACAAAATGATACAGAGACATTCAGACCTGGAGGAGGAGATATGAGGGACAATTGGAGAAGTGAATTATAT
AAATATAAAGTGGTAGAAATTAAGCCATTAGGAGTAGCTCCCACTGGAGCAAAAAGGAGAGCGGTGGAGAGAGAAAAAAGAGCAGCGGGACTAGGAGCTTTGCTCTTTGGGTTCTTGGGAGCAGCAGGAAGCACTATGGGCGCGGCGTCAATAACGCTGA
CGGTACAGGCCAGACAATTGCTGTCCGGTATAGTGCAACAGCAAAGCAATTTGCTGAGAGCTATAGAGGCGCAACAGCATCTGTTGCAACTCACGGTCTGGGGCATTAAGCAGCTCCAGACACGAGTCCTGGCTATAGAAAGATACCTAAAAGAGCAACA
GCTCCTAGGGCTTTGGGGCTGCTCAGGAAAACTCATCTGCACCACTACTGTACCTTGGAACTCCAGTTGGAGTAACAAATCTCAAGAACAGATTTGGAATCACACGACTTGGATGCAATGGGATAAGGAAATTAGTAATTACACAGACTTAATATACAGT
TTGATTGAAGAATCGCAAAACCAGCAGGAAAGGAATGAAAAGGATCTATTAGAATTGGACAGTTGGAACAATCTATGGAATTGGTTTAACATATCAAATTGGCTGTGGTACATAAAAATATTCATAATAATAGTAGGAGGCTTGATAGGTTTAAGAATAA
TTTTTGCTGTGCTTTCTATAGTAAATAGAGTTAGGCAGGGATACTCACCTTTGTCGTTTCAGATCCCTACCCAGAACCCAGGGGGACTCGACAGGCTCGGAAGAATCGAAGAAGAAGGTGGAGAGCAAGACAAAGACAGATCCATTCGATTAGTGAACGG
ATTCTTAGCTCTTGCCTGGGACGATCTGCGGAACCTGTGCCTCTTCAGCTACCACCGCTTGAGAGACTTCATATTAGTGGTAGCGAGAGTGGTGGAACTTCTGGAACGCAACATTCTCAGGGGACTACAGAGGGGGTGGGAAGCCCTTAAATACCTGGGA
AGCCTTGTGCAGTACTGGGGTCAGGAGCTAAAAAAGAGTGCTATTAGTCTGCTTGATACCATAGCAATAGCAGTAGCTGAAGGAACAGATAGGATTATAGAATTAGTACAAAGGCTTTTTAGGGGCATCGGCAACGTACCTAGAAGAATAAGACAGGGCT
TTGAAGCAGCTTTGCAATAAAATGGGGGGCAAGTGGTCAAAACGTAGCATAGTTGGATGGCCTGCTATAAGGGAAAGAATGAGAAGAACTCAGCCAGCAGCAGATAGGGTGGAAGCAGAATCTCGAGCAGCAGATGGAGTGGGAGCAGTATCTCGAGACC
TGGAAAGACATGGAGCAATCACAAGTAGCAATACAGCAACTACTAATGAGGCTTGTGCCTGGCTAGAAGCACAGGAGGAGGAGGAGGTGGGTTTTCCAGTCAGACCTCAGGTACCTTTAAAACCAATGACTTACAAGGCAGCTGTAGATCTTAGCTTCTT
TTTAAAAGAAAAGGGGGGACTGGAAGGGTTAATTTACTCTAAGAAAAGACAAGAGATCCTTGATTTGTGGGTCTATCACACACAAGGCTACTTCCCTGACTGGCAAAACTACACACCAGGACCAGGGATCAGATTCCCACTGACCTTTGGGTGGTGCTTC
AAGCTAGTACCAGTTGACCCAAGGGAAGTGGAAGAGACCAACGAAGGAGAAGACAACTGCCTGCTACACCCTGTGTGCCAGCATGGAATGGAGGATGAACACAGAGAAGTCTTAAAGTGGAAGTTTGACAGTCACCTAGCACGCAGACACATGGCCCGCG
AACTACATCCGGAGTTTTACAAAGACTGCTGACACAGAAGGGACTTTCCGCGGGGACTTTCCACTGGGGCGTTCTGGGAGGTGTGGTCTGGGCGGGACTGGGAGTGGTCAACCCTCAGATGCTGCATATAAGCAGCTGCTTTTTGCCTGTACTGGGTCTC
TCTAGTTGGACCAGATCTGAGCCTGGGAGCTCTCTGGCTATCTCGCGAACC
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DNA --> RNA --> protein

TCGT Cys C
TGC Cys C

AG Amb - TCGETEEENE <
CAT His H
CAC His H
CAA Cin Q
CAGC GIn Q
AAT Asn N
AAC Asn N

ACT Ser S
AGC Ser §

ATG Met M ACG

CCT
GCC
GCA
CCG

GGT Cly
GGC Cly
GCGA Gly
GGG Cly

S
S
S
S
P
P
P
P
T
T
T
T
A
A
A
A
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Symbolic representation of protein structure

Primary prolein struchure
is sequence of a chain of amino acids

K

w Amino Acids

Primary protein structure

@i of ol aming acids

Alpha helix

Secondary protein structure

whan the saquance of amino acids
ed by hydrogen Dongs

Aming Acid

=~ Pleated shesl
Tertiary protein structure
whan cartain attractions are pressnt

* Proteins are linear polymers NS/ L ,\3) betwssn alpha helices and plestad shasts
* Built from 20 amino acids
* Can be represented as string of 20 symbols

ACDEFGHIKLMNPQRSTVWY

sting of mons than ona
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CBS

GenBank is one of the main

international DNA
databases.

GenBank is hosted by NCBI:
National Center for
Biotechnology Information.

GenBank has existed since

1982.

The database is public - no
restrictions on the use of the

data within.
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CENTERFO
RBIOLOG!
CALSEQU
ENCEANA
LYSIS CBS

GenBank format

GenBank format

Header

Indeholder
information ang.
Organisme,
publikation,
Accession ID mm.

FEATURE blok

Indeholder en
beskrivelse af
forskellige
elementer i DNA
sekvensen

cps: Coding
Sequence.
Indeholder
koordinater pa den
protein kodende del
af et gen. Bemaerk
de tre intervaller.

ORIGIN blok

Indeholder selve
DNA sekvensen.

(handout)

* Originates from the
GenBank database.

* Contains both a DNA
sequence and
annotation of feature
(e.g. Location of
genes).
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CENTERFO

RBIOLOGI
FhEERa GenBank format - HEADER
LYSIS CBS
LOCUS CMGLOAD 1185 bp DNA linear VRT 18-APR-2005
DEFINITION Cairina moschata (duck) gene for alpha-D globin.
ACCESSION X01831
VERSION X01831.1 GI:062724
KEYWORDS alpha-globin; globin.
SOURCE Cairina moschata (Muscovy duck)
ORGANISM Cairina moschata
FEukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;
Archosauria; Aves; Neognathae; Anseriformes; Anatidae; Cairina.
REFERENCE 1 (bases 1 to 1185)
AUTHORS Erbil,C. and Niessing,J.
TITLE The primary structure of the duck alpha D-globin gene: an unusual
5' splice junction seqgquence
JOURNAL EMBO J. 2 (8), 1339-1343 (1983)
PUBMED 10872328
COMMENT Data kindly reviewed (13-NOV-1985) by J. Niessing.
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CENTERFO
RBIOLOGI
CALSEQU
ENCEANA
LYSIS CBS

GenBank format - ORIGIN section

ORIGIN

61
121
181
241
301
361
421
481
541
601
661
721
781
841
901
961

1021

1081

1141
//

ctgcgtggcc
cagggtgcta
agcctgccac
gtgggagaag
gctgggccca
tgggctggga
aaaactgact
ttcccecccact
gcggctgccc
ctcagcaacc
gactagggtc
ggtctgagtt
gggtaccagg
gtgggccaga
gggggactca
tccggagcag
tggtgctggc
agttcttgtc
cccttgceacc

gggcatcggg

tcagcccctce
taagagctcg
gccgctgcecg
gtggctggcec
gggggcactc
cccagagcgc
ggcctcgcectc
tcgacctgca
tgggcaatgc
tgcatgccta
cttgggtctg
tcctggggtce

gtcctggggg
ggctgggatt

gggcctcagg
gggtactaag

cgcacacctg
cgccgtggcet
ttcaataaag
ggtcccaggg

cacccctcceca
gccccgcggyg
ccatgctgac
accaggagga

acagggtggg
cacggggtgc
cggcaggatg
tcccecggetcet
cgtgaagagc
caacctgcgt
ggggtctgag
tggcagtcct
ccagcagcca
gtgtttggaa
gggactcggg
ccctggtttg
ggcaaagact
gccgtgctgg
acaccattac

agggctgggt

cgctgataag
tgtctccacc
cgccgaggac
attcggaagt
cagcagggag
gggctgagat
ttcctcgect
gaacaggtcc
ctggacaacc
gttgaccctg
ggtgtggggt
gggggctgag
gacagcaggg
tgggagctgg
gggggactga
ccttgcagcet
acagccccga
ctgaaaagta
cacagctctg
tgcttccaca

ataaggccag
acagaaaccc
aagaagctca
gaagctctgc
caggagccct
gggcaaagca
acccccagac
gtggccatgg
tcagccaggce
tcaacttcaa

gcagggtctg
ggccagggtc
gctgggattg

gcaggggcta
gggagactca

gctggcacag
gatgcatgct
cagatgagcc
tgtctgtgtg
catcc

ggcgggagcg
gtcagttgcc
tcgtgcaggt
agaggtgtgg
gcagcgggtg
gcagggcacc
caagacctac
caagaaagtg
cctgtctgag
ggcaagcggg

ggggtccagg
ctgtggtctt

catctgggat
gggccagggt
gggccatctg
tgcttccagg
gcctttgaca
actgcctgca
tgctgggact
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CENTERFO

RBIOLOGI .
AT GenBank format - FEATURE section
LYSIS CBS

FEATURES Location/Qualifiers

source

CAAT signal
TATA signal
precursor RNA
exon

CDS

repeat region
intron

repeat region
exon

intron

exon

polyA signal
polyA signal

1..1185

/organism="Cairina moschata"

/mol type="genomic DNA"

/db xref="taxon:8855"

20..24

69..73

101..1114

/note="primary transcript"

101..234

/number=1
join(143..234,387..591,939..1067)
/codon_start=1

/product="alpha D-globin"

/protein 1d="CAA25966.2"

/db xref="GI:4455876"

/db xref="GOA:P02003"

/db xref="InterPro:IPR0O00971"

/db xref="InterPro:IPR002338"
/db_xref="InterPro:IPR002340"

/db xref="InterPro:IPR0O09050"

/db xref="UniProt/Swiss-Prot:P02003"
/translation="MLTAEDKKLIVQVWEKVAGHQEEFGSEALQRMFLAYPQTKTYFP
HFDLHPGSEQVRGHGKKVAAALGNAVKSLDNLSQALSELSNLHAYNLRVDPVNFKLLA
QCFQVVLAAHLGKDYSPEMHAAFDKFLSAVAAVLAEKYR"
227..246

/note="direct repeat 1"

235..386

/number=1

289..309

/note="direct repeat 1"

387..591

/number=2

592..939

/number=2

940..1114

/number=3

1095..1100

1114
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NCBI databases: fasta format

ano

Nucleotide - Homo sapiens hemoglobin, gamma A (HBG1), mRNA

< ] 4 | = http:/ /www.ncbl.nim.nih.gov/nuccore/283021307report=fastaklog$ =seqviewdfrom=54&to=497

I+| =] Flur CBS DTUv Literaturev NCBI Sciencev Wikipedia Macv

Translationv Plaglarismv Wifiv

¢ la

TV  Funv Exercisev

Blogs~

SNucleotide

PubMed Nucleotide Protein Genome

s for

All Databases
Search  Nucieotice

Preview/Index History Clipboard Details

FASTA Graphics More Formats ¥

Limits
Format: GenBank

) Showing 444 bp region from base 54 to 497

cé Sequence: NM 0005592

NCBI Referen
Homo sapiens hemoglobin, gamma A (HBG1), mRNA

28302130:54-497 Homo sapiens hemoglobin, gamma A (HBGl), mRNA

ATCGCTCATTTCACAGAGGAGGACAAGCCTACTATCACAAGCCTGCTCCCCCAAGCTGAATCTCGAAGATG
CTCGAGGAGAAACCCTCCGAAGGCTCCTGGCTTCTCTACCCATGGACCCAGAGGTTCTTTGACAGCTTTCS
CAACCTGTCCTCTGCCTCTGCCATCATCGGCAACCCCAAAGTCAAGGCACATCGCAAGAAGGTGCTGACT
TCCTTCGGAGATGCCACAAAGCACCTGGATGATCTCAAGGGCACCTTTGCCCAGCTGAGTGAACTGCACT
GCTCGACAACCTCCATCTCCATCCTCGAGAACTTCAAGCTCCTGCGAAMTCTCCTCCTCACCCTTTTGGCAAT
CCATTTCCCCAAAGAATTCACCCCTGACGTCCAGGCTTCCTCGCAGAAGATCCTCACTCCAGTCGCCAGT

GCCCTCTCCTCCAGATACCACTGA

>gi
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Change Region Shown

Whole sequence
*) Selected Region
from: S4 10: 497

Update View

Customize View

Analyze This Sequence
» Run BLAST

» Pick Primers

Articles about the HBG1 gene

» Molecular analysis of Qamn'ao obin
promoters, HS-111 ¢ lemogiot 2009]

» A genome-wide association \.nr tified the

common genetic vana II' m Genet, 2 ‘_

» Expression of miR-210 during ery hroid
differentiation and induct [BMB Raep. 2

» See al

RefSeq Protein Product

See the reference protein sequence for A
gamma globin (NP_000550.2)

More about the HBG1 gene

Tha aasscas aloblo acsoce MRO1 and MQOTY




FASTA file

| sequences.fasta

- Last Saved: 12/02/10 12.17.18
File Path v : ~/Downloads/sequences.fasta

< | sequences.fasta <

[>gi|28302130:54-497 Homo sapiens hemoglobin, gamma A (EBGl), mRNA
ATGGGTCATTTCACAGAGGAGGACAAGGCTACTATCACAAGCCTGTGGGGCAAGGTGAATGTGGAAGATG
CTGGAGGAGAAACCCTGGGAAGGCTCCTGGTTGTCTACCCATGGACCCAGAGGTTCTTTGACAGCTTTGG
CAACCTGTCCTCTGCCTCTGCCATCATGGGCAACCCCAAAGTCAAGGCACATGGCAAGAAGGTGCTGACT
TCCTTGGGAGATGCCACAAAGCACCTGGATGATCTCAAGGGCACCTTTGCCCAGCTGAGTGAACTGCACT
GTGACAAGCTGCATGTGGATCCTGAGAACTTCAAGCTCCTGGGAAATGTGCTGGTGACCGTTTTGGCAAT
CCATTTCGGCAAAGAATTCACCCCTGAGGTGCAGGCTTCCTGGCAGAAGATGGTGACTGCAGTGGCCAGT
GCCCTGTCCTCCAGATACCACTGA

(none) <  Unicode (UTF-8, noBOM) 5 Unix(LF) + || 518 /18 /10

tirsdag den 20. september 2011



